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Abstract
Background: Evidence-based medicine is gaining prominence in primary care. This study sought
to examine the relationships among family physicians' attitudes toward EBM, contextual factors,
and clinical decision-making and to investigate the factors that contribute to 'contrary to evidence'
clinical decisions.
Methods: A postal survey mailed to a random sample of Canadian family physicians, stratified by
age, gender, and practice setting. The main outcome measures were respondents' attitudes toward
evidence-based medicine and preferred treatment option in four simulated clinical scenarios with
wording randomly varied.
Results:  Canadian family physicians report positive attitudes toward EBM, believe that EBM
improves patient care, and agree that research findings are useful in the day-to-day management of
patients. The scenario study showed that physicians were strongly influenced by a patient
demanding/requesting either a screening test (adjusted Odds Ratio [OR] 5.15, 95% confidence
interval [CI] 2.9 to 9.2 for demand mammogram; adjusted OR 3.11, 95% CI 1.7 to 5.6 for request
mammogram) or a diagnostic test (adjusted OR 3.95, 95% CI 2.1 to 7.5 for demand lumbar spine
x-ray; adjusted OR 2.08, 95% CI 1.1 to 4.1 for request x-ray). This relationship did not hold for the
treatment scenario (prescribing antibiotics for acute bronchitis) where hours of practice (adjusted
OR 3.5, 95% CI 1.1 to 11.7 for 50+ hours practice; adjusted OR 1.79, 95% CI 1.0 to 3.2 for 20–49
hours practice) and type of practice (adjusted OR 2.22, 95% CI 1.3 to 3.7 for solo practice) were
significant. 80% of respondents reported teaching breast self-examination with female physicians
twice as likely as males (adjusted OR 2.11, 95% CI 1.2 to 3.8).
Conclusions: Canadian family physicians are favourably disposed to the precepts of evidence-
based medicine; however, patient expectations and practice characteristics can influence physicians
such that decisions are taken that are broadly contrary to evidence. Recently revised models of
EBM emphasizing the importance of patient preferences and the clinical context appear to reflect
more accurately the clinical reality of primary care physicians.
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Background
Ten years after its debut, evidence-based medicine (EBM),
though still controversial, has become an accepted and
integral component of health care practice [1]. Despite its
widespread dissemination and adoption, however, the
impact of EBM in primary care is decidedly complex [2,3]
and remains poorly understood [4], especially regarding
the interaction of research evidence with the myriad con-
textual factors that characterize the primary care setting.
One such factor, the doctor-patient relationship, is
increasingly recognized as fundamental to the provision
of quality primary care services. The focus of a number of
current health policy efforts such as the "concordance ini-
tiative" [5] and the "expert patient programme" [6] attest
to this fact. Likewise, in the arena of health care research,
there is continuing development of theoretical models
explicating the complex, multi-faceted nature of the doc-
tor-patient relationship. A substantial and growing body
of literature emphasizes the significant (often under-esti-
mated) influence of various patient- and physician-related
factors on clinical decision-making in primary care [7–9].
Despite this progress, however, the long-running debate
regarding the feasibility and suitability of implementing
an evidence-based approach in primary care rages on.
Indeed, there is increasing concern that the central
assumptions of the EBM movement are at odds with the
core principles of primary care [10], particularly that of
patient choice [11,12]. To our knowledge, there have been
no published studies reporting statistical modelling of the
association of attitudinal and contextual factors with the
clinical decision-making of primary care providers. Thus,
the specific objectives of this study were: a) to examine the
relationships among physician attitudes toward EBM,
contextual factors, and clinical decision-making in pri-
mary care; and b) to investigate the factors that contribute
to 'contrary to evidence' clinical decisions.
Methods
Participants and setting
This paper reports on the quantitative component of a
larger multi-methods research project based in the Pri-
mary Care Research Unit at Sunnybrook & Women's Col-
lege Health Sciences Centre in Toronto, Canada. (The
qualitative component has been published separately
[13]). In the spring of 2002 we conducted a cross-sec-
tional postal survey of primary care physicians across Can-
ada. The sampling frame, which was provided by the
College of Family Physicians of Canada (CFPC), com-
prised a computer-generated random list of 1134 family
physicians. The inclusion criteria required that the physi-
cian be a Certificant of the College of Family Physicians
(CCFP) and in active practice at the time of study. The
sample was stratified to reflect the age, gender, and rural/
urban composition of the CFPC membership (n =
15,000). The study was approved by the Research Ethics
Board of the University of Toronto.
Survey instrument
The survey instrument, which was pilot-tested with physi-
cians and health services researchers, was a 4-page pencil-
and-paper questionnaire with four main sections. The first
section comprised 10 Likert-type items measuring physi-
cians' attitudes toward the practice of EBM in primary
care. These 10 items were adapted from a British postal
survey of general practitioners [14], whereas the remain-
der of the questionnaire was developed by the authors for
the purposes of the present study. The second section
listed a number of contextual factors, such as co-morbid-
ity and the prestige of the patient in the community, for
which respondents indicate the likelihood that each
would influence their decision to prescribe a particular
diagnostic test or treatment. In the third section, respond-
ents were presented with a forced-choice option in four
simulated clinical scenarios/case vignettes (see Additional
File 1 - Clinical Scenarios). Three versions of each scenario
were written such that the patient variously "wondered
about," "requested," or "demanded" the test/treatment in
question; the mailing was counterbalanced with one-third
of the target sample randomly receiving each of the three
versions. The final section of the questionnaire asked
respondents to supply typical demographic information.
Data collection and analysis
In order to ensure stable estimates in multiple regression
analysis, a minimum of 15 data points per predictor is
preferred [15]. Assuming a response rate of approximately
50%, we estimated that no fewer than 400 completed
questionnaires would be required. On this basis, the ini-
tial survey package was mailed to a total of 1134 family
physicians. Along with the questionnaire, the package
contained a personalized cover letter, a stamped return
envelope, and a reply postcard. (The inclusion of the latter
was necessitated by the fact that no identifying marks
appeared on the questionnaire itself; the reply postcards
were to be returned separately from the questionnaire in
order to indicate intentions regarding participation in the
study.) Non-respondents were sent postcard reminders at
4 weeks and again at 8 weeks. At 12 weeks, residual non-
respondents received a second letter accompanied by a
replacement copy of the questionnaire. Data were entered
into a spreadsheet for statistical analysis using SAS 8.2.
Results
There were 97 deletions from the 1134 in the original tar-
get sample: 63 were not practicing family medicine, 23
had moved (incorrect mailing address), and 11 were
retired or on leave of absence. Of the remaining 1037
questionnaires, a total of 431 (42%) were completed andBMC Family Practice 2003, 4 http://www.biomedcentral.com/1471-2296/4/13
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Table 1: Comparison of achieved sample to target sample.
Achieved sample* (n = 431) Target sample (n = 1037) P value of difference
Age group: 0.3701
25–39 years 157 (36) 417 (40)
40–54 years 186 (43) 429 (41)
55+ years 88 (20) 191 (18)
Gender: 0.1989
Male 224 (52) 502 (48)
Female 206 (48) 535 (52)
Practice setting: 0.7692
Urban 271 (63) 665 (64)
Rural 157 (37) 372 (36)
* Some surveys were returned with missing data. Percentages may not sum to 100 due to rounding. Values are numbers (percentages) of 
respondents unless otherwise indicated.
Table 2: Demographic profile of survey respondents.
Gender
Female Male Total
Personal Characteristics
Age group:
25–39 years 94 (60) 63 (40) 157 (37)
40–54 years 102 (55) 83 (45) 185 (43)
55+ years 10 (11) 78 (89) 88 (21)
Total 206 (48) 224 (52) 430 (100)
Years in clinical practice:
<5 years 56 (64) 32 (36) 88 (21)
5–14 years 72 (57) 55 (43) 127 (30)
15–24 years 58 (53) 52 (47) 110 (26)
25+ years 18 (17) 85 (83) 103 (24)
Total 204 (48) 224 (52) 428 (100)
Practice Characteristics
Hours/week seeing patients:
0–19 hours 19 (54) 16 (46) 35 (8)
20–49 hours 154 (52) 141 (48) 295 (69)
50+ hours 33 (34) 65 (66) 98 (23)
Total 206 (48) 222 (52) 428 (100)
Practice setting:
Urban 110 (41) 160 (59) 270 (63)
Rural 95 (60) 62 (40) 157 (37)
Total 205 (48) 222 (52) 427 (100)
Type of practice:
Solo 60 (49) 63 (51) 123 (29)
Group 142 (47) 159 (53) 301 (71)
Total 202 (48) 222 (52) 424 (100)
Internet access at office:
Yes 116 (47) 130 (53) 246 (58)
No 88 (49) 92 (51) 180 (42)
Total 204 (48) 222 (52) 426 (100)
Percentages may not sum to 100 due to rounding. Values are numbers (percentages) of respondents.BMC Family Practice 2003, 4 http://www.biomedcentral.com/1471-2296/4/13
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Table 3: Physician attitudes toward evidence-based medicine.
Survey item Very Positive Positive Neutral Negative Very Negative
How would you describe your attitude towards the 
current promotion of EBM?
102 (24) 267 (62) 47 (11) 13 (3) 2 (0)
How would you describe the attitude of most of 
your colleagues towards EBM?
22 (5) 275 (65) 104 (25) 19 (5) 1 (0)
Strongly Agree Agree Neutral Disagree Strongly Disagree
The practice of evidence-based medicine improves 
patient care.
95 (22) 290 (68) 38 (9) 4 (1) 1 (0)
Research findings are useful in the day-to-day 
management of my patients.
66 (15) 313 (73) 40 (9) 6 (1) 3 (1)
EBM is of limited value in general practice because 
much of primary care lacks a scientific base.
2 (1) 44 (10) 82 (19) 242 (57) 58 (14)
The adoption of EBM, however worthwhile as an 
idea, places too great of a demand on my practice.
10 (2) 72 (17) 127 (30) 195 (45) 25 (6)
Consultations on weekends or after-hours can 
encourage a non-evidence-based treatment or test.
6 (1) 130 (30) 142 (33) 136 (32) 15 (4)
Limited resources encourage non-evidence-based 
treatment.
34 (8) 213 (50) 87 (20) 88 (21) 8 (2)
The patient profile of my practice does not match 
the available evidence.
6 (1) 29 (7) 128 (31) 219 (52) 38 (9)
20% 40% 60% 80% 100%
Overall, at present, what percentage of your clinical 
practice do you consider to be evidence-based?
23 (6) 113 (27) 177 (43) 96 (23) 3 (1)
Values are numbers (percentages) of respondents.
Table 4: Adjusted odds ratios with 95% confidence intervals (95% CI) for offering test/treatment in four clinical scenarios
Adjusted odds ratio* (95% CI) P value
CLINICAL SCENARIO 1
Patient expectation:
Wonders about mammography 1.00+
Requests mammography 3.11 (1.72 to 5.64) <.001
Demands mammography 5.15 (2.87 to 9.23) <.0001
CLINICAL SCENARIO 2
Patient expectation:
Wonders about x-ray 1.00+
Requests x-ray 2.08 (1.06 to 4.09) <.0001
Demands x-ray 3.95 (2.07 to 7.54) <.0001
CLINICAL SCENARIO 3
Patient expectation:
Wonders about antibiotics 1.00+
Requests antibiotics 0.89 (0.49 to 1.63) 0.71 NS
Demands antibiotics 1.51 (0.84 to 2.70) 0.17 NS
Type of practice:
Group 1.00+
Solo 2.22 (1.35 to 3.65) <.001
Hours/week seeing patients:
0–19 hours 1.00+
20–49 hours 1.79 (1.02 to 3.15) <.05
50+ hours 3.52 (1.06 to 11.70) <.05
CLINICAL SCENARIO 4
Physician gender:
Male 1.00+
Female 2.11 (1.19 to 3.76) <.01
* Adjusted for physician age, gender, hours/week seeing patients, practice setting, type of practice, Internet access, patient expectation, and self-
identification with EBM. + Used as baseline comparison.BMC Family Practice 2003, 4 http://www.biomedcentral.com/1471-2296/4/13
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returned. Table 1 compares characteristics of the achieved
sample with the target sample; chi-squared (χ2) tests indi-
cated no significant differences between the two groups. A
demographic profile of survey respondents is presented in
Table 2. The median year of graduation from medical
school was 1985; the mean number of years in clinical
practice was 15.6 years. On average, respondents spend
38.2 hours per week seeing patients (both the median and
modal response were 40 hours per week).
Table 3 presents our findings related to physician attitudes
toward EBM. The overwhelming majority of respondents
(86%) expressed a positive outlook on the current promo-
tion of EBM; somewhat fewer (70%) rated their col-
leagues as positive. Fully 90% agreed that the practice of
EBM improves patient care, and nearly as many (88%)
agreed that research findings are useful in the day-to-day
management of patients. While almost 75% of respond-
ents rejected the notion that EBM is of limited value in
primary care, only half disagreed with the statement "The
adoption of EBM, however worthwhile as an idea, places
too great of a demand on my practice." Finally, the
median value for the percentage of respondents' clinical
practice considered to be evidence-based was 60%.
With regard to the four clinical scenarios, the observed
distribution of responses is as follows: in Scenario 1, 37%
(n = 152) of respondents would offer screening mammog-
raphy; in Scenario 2, 23% (n = 99) would order an x-ray
of the lumbar spine; 25% (n = 104) would prescribe anti-
biotics for the bronchitis patient in Scenario 3; and finally,
80% (n = 341) of respondents reported that they currently
teach breast self-examination (BSE) to their female
patients.
We performed logistic regression analyses to investigate
potential factors influencing the decision-making of fam-
ily physicians responding to the clinical scenarios. Four
factors were significant: patient expectations, physician
gender, type of practice (solo versus group), and hours per
week seeing patients. Table 4 presents the adjusted odds
ratios for preferred treatment options associated with
these four factors. Respondents who received versions of
Scenario 1 in which the patient was either 'requesting' or
'demanding' a screening mammography (as opposed to
simply 'wondering' about it) were significantly more
likely to offer the screening. Likewise, in Scenario 2, the
odds ratio was raised significantly when the patient either
'requested' or 'demanded' an x-ray of the lumbar spine. By
contrast, in Scenario 3, the odds ratio was not raised sig-
nificantly when the patient 'requested' or 'demanded'
antibiotics for her bronchitis; in this case, the odds of anti-
biotics being prescribed were significantly increased for
physicians in solo practice and for those reporting higher
number of hours per week seeing patients. Finally, in Sce-
nario 4, female family physicians were significantly more
likely to report teaching BSE than were their male
counterparts.
Discussion
The results of this national survey indicate that the great
majority of Canadian primary care physicians hold posi-
tive attitudes toward EBM and its application in family
medicine. At the same time, however, there is evidence
that a sizeable proportion of these physicians make clini-
cal decisions that could be regarded as contrary to evi-
dence and that such decisions are influenced by patient
expectations and practice characteristics. Taken together,
these findings, while underscoring the complexity of the
doctor-patient relationship, further suggest the presence
of a disconnect between physician attitudes and day-to-
day clinical practice.
We believe these to be the first published data to report on
the relationships among physicians' attitudes toward
EBM, contextual factors, and clinical decision-making.
The strengths of this study are its national scope and a
representative sample stratified for age, gender, and rural/
urban split. Our final response rate of 42% is somewhat
low. While non-response is an important potential source
of bias in survey research, a low response rate does not nec-
essarily degrade the validity of the data [16]. Sampling bias
can be predicted, tested for, and corrected [17]. Evaluation
research suggests that representative samples can be
achieved without a high response rate; moreover, high
response rates are considered less important for homoge-
neous samples responding as members of a professional
group on matters of concern to them (such as with physi-
cians surveyed on medical care issues) than for heteroge-
neous samples responding as individuals [18]. Present
concerns regarding sampling bias and low external valid-
ity should be assuaged by the fact that our achieved sam-
ple does not differ significantly from the target sample on
important demographic factors (age, gender, and practice
setting); however, the possibility remains that non-
respondents could differ from respondents in other
respects, such as degree of reflexivity in clinical practice,
model of medical training program, etc. This notwith-
standing, we maintain that we achieved a random sample
of a random sample and therefore that these results are
representative of family physicians in Canada.
We acknowledge that the clinical case vignette/simulated
scenario cannot capture the breadth and complexity of
actual physician behaviour. At the same time, however,
the validity of this method has been demonstrated in a
recent comparative evaluation study, in which the authors
concluded: "Vignettes appear to be a valid and compre-
hensive method that directly focuses on the process of
care provided in actual clinical practice" [19]. Moreover,BMC Family Practice 2003, 4 http://www.biomedcentral.com/1471-2296/4/13
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the myriad associated advantages of the clinical vignette –
convenience, low cost, absence of observer effect, ease of
variable manipulation – contribute to its continuing
widespread use as a data collection tool [20].
Our finding that Canadian family physicians hold posi-
tive attitudes toward the promotion of EBM in primary
care is consistent with the findings of similar surveys in
the United Kingdom [14] and Saudi Arabia [21], both of
which used a similar survey instrument to that employed
in the present study. The median value for the estimated
percentage of respondents' clinical practice that is consid-
ered to be evidence-based was 60%, which falls midway
between the finding of 50% in the UK [14] and the 68%
reported for Saudi Arabia [21].
Despite the highly favourable attitudes toward EBM, fully
one-third of respondents rated their clinical practice to be
only 20%-40% evidence-based. Moreover, as indicated by
the responses to our four clinical scenarios, a sizeable pro-
portion of family physicians appear to make clinical deci-
sions that could be considered contrary to evidence. The
data also show that the clinical decision-making of family
physicians is strongly impacted by contextual factors such
as patient expectations, thereby lending support to the
findings of the qualitative component of our project
which indicated that patient factors exert a powerful
influence on physician behaviour and can serve as trumps
to research evidence [13].
In Scenarios 1 and 2, patients who requested or
demanded the screening/diagnostic test were significantly
more likely to receive it, indicating that patient expecta-
tions profoundly influence clinical decisions and can
result in decisions potentially at odds with research evi-
dence. The salience of patient factors has been previously
demonstrated in a number of studies examining the doc-
tor-patient relationship [7–9]. That patient values and
expectations so powerfully affect clinician behaviour has
tremendous implications given that patient views are
shaped strongly by forces other than physicians and
health care providers, most notably the media [22] and
increasingly the internet [23]. As patient views can be
manipulated, and may be informed by less than authori-
tative sources, it is important for family physicians to be
conscious of these forces on their practice patterns. Earlier
investigations have indicated that physicians' perceptions
of patients' expectations are the strongest predictor of pre-
scribing behaviour and that the writing of non-indicated
prescriptions is primarily associated with the physician's
sense of feeling pressured [24,25]. Further research is
required to understand why family physicians acquiesce
in the face of patient expectations that could be regarded
as contrary to evidence. Given that the management of
competing pressures – patient demands, time constraints,
limited resources – is a daily challenge for family
physicians, the development of tools to assist clinicians in
this regard might prove helpful. As has been noted else-
where, however, the development of such decision aids is
complicated by the presence of conflicting or unclear evi-
dence [22].
Patient expectations did not seem to influence treatment
decisions (Scenario 3) as they did with respect to screen-
ing and diagnostic decisions (Scenarios 1 and 2). Rather
the results suggest that family physicians in solo practice
and those reporting higher hours per week seeing patients
are significantly more likely to prescribe antibiotics than
those in group practice and those reporting lower hours
per week seeing patients. This is consistent with prior
research that points to a significant relationship between
certain practice characteristics (including number of prac-
tice days and number of patients per day) and prescribing
behaviour [26].
Surprisingly, despite the downgrading of routine instruc-
tion of BSE to a 'Grade D' in 2001 [27], the results for
Scenario 4 show that most primary care physicians in
Canada report still teaching BSE to their female patients.
This finding is strikingly at odds with the self-perception
of these family physicians as being influenced by and
adherent to the precepts of EBM. We do not believe that
this finding can be explained by clinicians simply not
knowing of the evidence. A recent study of Canadian fam-
ily physicians indicated that while the great majority
(89%) are aware of the new BSE recommendations, very
few (16%) have changed their usual practice of routinely
teaching BSE [28]. We know that research evidence does
not often readily translate into changed patient manage-
ment [29,30]; indeed, primary care physicians are often
reluctant to change their practice in light of new evidence,
especially on the basis of a single study [4]. With respect
to BSE, physicians may believe that this new evidence (i.e.,
the Grade D recommendation) is not credible, not appli-
cable to their patients, and/or in need of either supporting
evidence from additional studies or endorsement from
professional organizations. That female family physicians
are significantly more likely to teach BSE than males is
consistent with prior research on gender differences in
practice styles [31–33]; that such a high percentage overall
are not adhering to the new BSE recommendations sug-
gests the need for further studies devoted to determining
what constitutes credibility in evidence.
Conclusions
The results of this study indicate that Canadian family
physicians earnestly believe in the value of research evi-
dence and are extremely receptive to the promotion of
EBM in primary care. On the other hand, the clinical con-
text and patient expectations remain tremendouslyBMC Family Practice 2003, 4 http://www.biomedcentral.com/1471-2296/4/13
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important factors in the clinical decision-making process
of family physicians – to the extent that decisions are
taken that are broadly contrary to evidence. Thus, it
appears that the reality of clinical practice in primary care
is still removed from the goals of EBM; indeed, the present
findings strengthen the argument that the central assump-
tions of EBM may not be compatible with the core princi-
ples of primary care [10].
We conclude that this study provides empirical support to
recent revisions to the EBM model of clinical decision-
making that places increased emphasis on patient prefer-
ences and the clinical context [34]. It is important to bear
in mind that the present findings do not report on obser-
vations of actual clinical behaviour, but rather on physi-
cians' responses to simulated clinical scenarios, which do
not by any means exhaust the possible ways in which
diagnostic and treatment decisions can be influenced by
patient expectations and other contextual factors. The
results do, however, raise a number of important issues
that require further consideration by the medical
profession.
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